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Abstract—This study presents a project that tests and adjusts 
active European learning and teaching methods in Indonesian 
universities to increase their external impact on enterprises and other 
organizations; it also assesses the implementation of the Erasmus+ 
projects funded by the European Union. The project is based on the 
approach of innovation pedagogy that responds to regional 
development needs and integrates applied research and development 
projects into education to create capabilities for students to 
participate in development work after graduation. The assessment of 
the Erasmus+ project resulted in many improvements that can be 
made to achieve higher quality and innovativeness. The results of this 
study are useful for those who want to improve the applied research 
and development projects of higher education institutions.
Keywords—Higher education, innovations, project management, 
networks.
I. INTRODUCTION
general challenge in networked projects is the difficulty 
in defining the objectives to which the participating 
organizations are able to commit. The additional funding from 
the Erasmus+ Programme of the European Union has created 
incentives for the participating organizations to define the 
joint objectives to enable cooperation. The higher education 
institutions and other participating organizations have 
successfully adapted their strategies to the external funding 
from the Erasmus+ Programme. The joint implementation of 
the Erasmus+ Programme is also a systematic approach to 
harmonize the processes of the participating organizations.
The mission of higher education institutions is to provide 
education and research, and the aim of the third mission is 
ensure that their institutions produce important and positive 
impacts on their regions and society [1]. The mission of the 
institutions is aligned with the aims of the European Union,
which uses financial tools to motivate participating 
organizations in research and development projects. In 
addition to supporting its member countries, the European 
Union also supports Partner Countries outside Europe. The 
Erasmus+ Programme enhances the opportunities for 
cooperation and mobility with Partner Countries, notably in 
the fields of higher education and youth.
The Capacity Building projects in the field of higher 
education disseminate European innovative thinking and 
expertise in the Partner Countries of the European Union to 
boost the international trade and investments, which are the 
instruments of economic growth. The projects targeted to 
Partner Countries support their enterprises that expect to meet 
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foreign employees trained in the European manner to promote 
collaboration with European enterprises. Many of the Partner
Countries have little experience in innovation and 
industrialization, but these important activities can be 
supported by the applied research and development projects of 
the higher education institutions in Europe.
The purpose of this study was to present a project entitled 
‘Modernizing Indonesian Higher Education with Tested 
European Pedagogical Practices (INDOPED)’, the aim of 
which was to test and appropriately adjust European teaching 
and learning methods in Indonesian universities. The study 
also assesses the implementation of the Erasmus+ Programme. 
The project disseminates, especially innovation pedagogy [2]-
[4] that aims at improving the transfer of learning [5], [6] and 
can be used to create innovation competencies and strengthen 
the external impact of Indonesian universities. The study also 
presents the assessment of the Erasmus+ project to enhance 
their implementation and outcomes. The results of this study 
can be used to improve the project proposals and the 
implementation of the Erasmus+ Programme.
The INDOPED project is funded by Key Action 2 of the 
Erasmus+ Programme of the European Union. The Erasmus+ 
Programme includes “Key Action 1, Learning mobility of 
individuals,” “Key Action 2, Cooperation for innovation and 
the exchange of good practices,” “Key Action 3, Support for 
policy reform,” “Jean Monnet Activities,” and “Sport.” Key 
Action 2 includes the following actions: 1) Strategic 
Partnerships, 2) Knowledge Alliances, 3) Sector Skills 
Alliances, d) Capacity Building in the field of higher 
education, and e) Capacity Building in the field of youth. The 
Erasmus+ Programme contributes to the Europe 2020 strategy
of the European Union, which aims to achieve smart, 
sustainable, and inclusive growth.
The remainder of this study is set out as follows. The next 
chapter describes the literature review that describes 
innovation pedagogy to promote the external impact of higher 
education institutions. The Section III presents the data and 
methodology of the INDOPED project. The following section 
includes the results, discussion, and assessment of the 
INDOPED project and the implementation of the Erasmus+ 
Programme. The concluding comments are presented in the 
final section.
II. LITERATURE REVIEW
The Innovation Union of the European Union underlines the 
importance of innovations in all sectors of the economy. 
Enterprises need innovations to create competitiveness, and 
the public sector needs innovations to produce high quality 
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and cost-efficient services. Competitive economies need more 
individuals who are capable of participating in innovation 
processes. Effective participation in innovation processes 
requires innovation competence, which challenges higher 
education institutions to enhance their education programs.
The theoretical background of this study utilizes the concept 
of innovation pedagogy, which was developed in the 
management team of the Turku University of Applied 
Sciences [7]. Innovation pedagogy takes into account the 
stipulations, rules, and pedagogical approaches of the 
universities of applied sciences. Innovation pedagogy can be 
used to implement the European 2020 strategy and the 
Erasmus+ Programme, because both of them aim to boost 
economic growth and innovations.
The roots of innovation pedagogy are based on socio-
cultural theory and the constructivist view of learning 
developed to encompass the social and cultural customs of a 
particular community and its ways of operating [8], [9].
Innovation pedagogy redefines how knowledge is absorbed, 
produced, and used to strengthen the innovation competence 
of students. Students are able to gain skills in practical training 
and project studies so they can participate effectively in 
innovation processes after graduation. Students participate in 
the private and public sectors’ innovation processes at the 
national and international levels. The active participation of 
students in real research and development projects gives 
students more possibilities to enhance their competencies in 
real, working-life situations. Students learn when they interact 
with each other and their superiors in research and 
development projects.
Innovation pedagogy was developed to improve the 
external impact of higher education institutions. Innovation 
pedagogy is an approach that is used in higher education 
institutions to outreach and engage with regional development 
[2]. Innovation pedagogy is essentially based on the mission 
of the universities of applied sciences to promote regional 
development. The institutions respond to the development 
needs of the enterprises and other organizations in their 
regions. The development needs of enterprises and other 
organizations typically are multi-disciplinary, and they do not 
follow the limits of degree programs or subjects. The multi-
disciplinary approach of applied research and development 
projects is consistent with the Erasmus+ Programme Guide,
which emphasizes the importance of cross-fertilization 
between the different fields of education.
Higher education institutions apply project funding for 
research and development from the Erasmus+ Programme and 
other funding sources. Whenever it is possible and reasonable, 
the institutions integrate the projects into education so that 
students can participate in real research and development 
projects and learn innovation competencies [4]. Students are 
interested in participating in these projects, because they are 
able to acquire development skills, promote their employment 
opportunities and learn innovation competence that is relevant 
in their workplaces. The integration of education with other 
academic activities is essential to deepen a specific ability and 
create transfer of learning, which can be characterized as 
learning that lasts after graduation in different situations and 
environments [10], [11].
The innovations created with the participating organizations 
improve or create new processes, services, or products for 
organizations and individuals [12]. Innovations improve the 
competitiveness of enterprises and boost smart, sustainable,
and inclusive growth, which are mutually reinforcing priorities 
of the European 2020 strategy. The involvement of customer 
organizations in the projects tends to produce incremental 
innovations in which existing processes, services, and 
products are developed following the principle of continuous 
improvement. The radical or disruptive innovations that 
require new processes to produce new services and products 
may face resistance from customers [13], [14].
Innovative activities can be based on creative activities, but,
in many cases, new ideas and innovations are acquired from 
international collaboration and environments. New ideas and 
innovations based on those ideas are valuable to promote 
entrepreneurship [3]. Students are able to learn in international 
projects with other students and participants and create 
capabilities to work in international activities. They are also 
able to strengthen their future employment with transnational 
mobility [15]. It is a similar process that exists in international 
trade, where business organizations get new ideas and learn to 
serve their customers better [16].
Innovation pedagogy extends lecture-based individual 
learning to collaborative learning in projects and networked 
learning in domestic and international environments. 
Collaborative learning is a social process that is based on the
thoughts and ideas presented by others [17]. Fisher et al. [18]
and Littleton et al. [19] showed that learning groups are able 
to achieve better learning outcomes than an individual could 
have achieved alone. Networked learning is not the only 
extramural activity in social networks; they also include the 
use of information and communication technology.
The revised role of teachers is to scaffold students and 
support collaboration to create understanding, new knowledge,
and innovations. Innovation pedagogy shifts the role of 
teachers from lecturing to mentoring and facilitating learning. 
Teachers not only lecture, they also create projects with other 
members of the personnel and provide opportunities for 
students to participate in collaborative and networked learning 
in real projects tailored for participating organizations and 
customers. Innovation pedagogy also improves the intramural 
and extramural collaboration because the projects require 
interdisciplinary knowledge and skills that meet the needs of 
external organizations.
The curriculum has been developed to reach out and engage 
with regional development activities. The curriculum is 
designed to include teamwork, project studies, 
entrepreneurship, international exchange, practical training,
and a thesis written to enterprises and other organizations. It is 
essential that relevant and interested students are provided 
with project studies, so that they can have their practical 
training and write their thesis in a project. These elements of 
the curriculum strengthen the transfer of learning so that 
students are capable of participating in real development work 
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III. DATA AND METHODOLOGY
The empirical part of this study presents the INDOPED 
project. The project is funded by the Erasmus+ Programme,
and it belongs to Capacity Building in the field of higher 
education of Key Action 2, cooperation for innovation and the 
exchange of good practices. The project is being conducted in 
2015-2018.
The Turku University of Applied Sciences is the 
coordinator of the INDOPED project, and the other 
participants include the Inholland University of Applied 
Sciences, the Business Academy Aarhus, the University of 
Gdansk, and the University of Seville. The Indonesian 
participants include BINUS International, Syiah Kuala 
University, Syarif Hidayathullah State Islamic University 
Jakarta, the Widya Mandala Catholic University Surabaya, the 
Yogyakarta State University, and the Southeast Asian 
Ministers of Education Organization, Regional Open Learning 
Centre (SEAMOLEC).
The European and Indonesian participants of the project 
have geographical advantages. The locations of European 
higher education institutions enable the effective utilization of 
new pedagogical practices and the dissemination of results in 
different parts of Europe using their networks. The Indonesian 
universities reach 34 provinces with their networks, and 
SEAMOLEC reaches out to the Southeast Asian countries. 
That supports the exploitation of the results and the 
sustainability of European learning and teaching methods after 
the project’s lifetime.
The project’s participants analyzed the needs in Indonesia
[20] and identified several challenges related to learning 
methods. In most universities, teaching is still traditional,
teacher-centered classroom teaching, which refers to 
textbooks. Intramural education and research do not conduct 
outreach and engage with enterprises and industry of the real 
economy. Research is based on literature reviews and has very 
little practical content and value added. Students do not have 
contact with students in other disciplines and enterprises 
where they could experience what is expected of graduates.
The overall aim of the INDOPED project is to raise the 
teaching capacity of Indonesian University teachers so they 
will be enable to raise higher education to the European 
standard. European participants will present interdisciplinary 
pedagogical approaches to Indonesian lecturers because they 
are necessary in innovation activities that do not follow the 
structure of degree programs and subjects in higher education. 
Interdisciplinary activities prepare students for the labor 
market and increase the extramural collaboration, but these 
activities are rare in Indonesian higher education.
Indonesian teachers should be able to compete in the league 
of World Class Universities, as Indonesian university rectors 
have written in their target agreements with the Indonesian 
Ministry of Higher Education. The quality of teaching is 
considered the key factor in establishing modern and 
competitive higher education entities among 500 state and 
private universities, and almost 1,500 universities of applied 
sciences. The member countries of the Association of 
Southeast Asian Nations (ASEAN) are in the position to 
recruit students and lecturers from all member countries. In 
order to gain recognition at the national and international 
levels, Indonesian universities are forced to initiate a rigorous 
make-over in their teaching methods, and, if they do not, 
students who can afford to study abroad will leave.
The INDOPED project also can be seen as an approach to 
fight the brain-drain of current and future Indonesian 
intellectuals, and bring the universities closer to industries and 
companies so that innovative thinking at all levels will become 
a specific characteristic of Indonesian people. This can be 
achieved by adapting selected European active learning 
practices in all levels of education, such as the strategy, 
planning, implementation, and assessment of education. In the 
future, potential applicants and their parents, students, 
personnel, and working-life organizations see Indonesian 
universities as attractive and profitable options for 
collaboration.
The European active teaching and learning methods open 
new opportunities to develop business and sustainable 
international cooperation between Europe and Indonesia. 
European enterprises expect Indonesian employees trained in 
the European manner to meet the common business interests 
and effective collaboration. The project disseminates the 
European expertise and innovative thinking as the engine of 
economic growth in Indonesia, which is rich in natural 
resources, but has little experience in innovation and 
industrialization. European enterprises are active in foreign 
direct investment and look for educated, highly-qualified and 
reliable Indonesians to work in the Indonesian market. The 
project initiates continuous public-private collaboration with 
enterprises.
The purpose of the project is to help Indonesian universities 
find their way to an Indonesian innovation pedagogy 
approach, similar to what has been developed in the European 
universities. It will be reached by three specific targets:
1) Introducing tested active teaching and learning practices 
in Indonesian higher education. This will include testing 
and adjusting of European practices and embedding them 
into the structures (strategies and curricula) of Indonesian 
universities.
2) Strong contribution to the dissemination of reliable 
information on the adaptability of tested pedagogical 
methods at Indonesian universities in the local university 
networks by coordinating training workshops for lecturers 
and summer schools for students (funded nationally).
3) Promoting knowledge among European universities on 
the state-of-art and potential of the Indonesian higher 
education sector and, more extensively, the Southeast 
Asian higher education sector.
Several tangible results and outputs have been defined to 
achieve the objectives of the project. The train-the-trainer 
program is the key element of the project, which is supported 
by several actions and documents. The project produces the 
train-the-trainer manual, which is a combination of European 
methods, guidelines, and experiences from the pilot programs 
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in Indonesia. The project also produces self-assessment 
reports, the agreements on the objectives of each Indonesian 
participating university, monitoring and evaluation reports, 
management reports, and quality assurance reports. The 
dissemination phase produces the website of the project, its 
newsletter, a seminar, and conference papers. The final 
conference will be arranged in Jakarta in the spring of 2018. 
The results of the project will be disseminated to hundreds of 
universities in 11 ASEAN countries.
Sustainable development is achieved by establishing self-
sustaining training centers on innovation pedagogy at the State 
Islamic University and Yogyakarta State University. 
Necessary administrative requirements will be elaborated in 
order to have the institutions ready to coordinate the 
exploitation of the results from the project. The training 
centers are essential to train the trainers after the project and 
achieve long-lasting and effective results in Indonesian higher 
education.
The project also utilizes e-learning and e-skills because it 
establishes a website and uses social media to keep contact 
with the participants and disseminate results to a larger 
audience. A periodic journal will be issued on the virtual basis 
and a call for papers will be published worldwide to acquire 
the best knowledge on active learning methods. Enthusiastic 
collaboration with the Indonesian ministries will be used to 
open vistas for the fruitful dissemination of results. 
SEAMOLEC, the participating organization of the project, the
Department of the Asian Ministers of Education Organization, 
and the Ministry of Religious Affairs are invited to all events 
of the project.
IV.RESULTS AND DISCUSSION
This section presents the assessment of the Erasmus+ 
Programme with the project personnel of the Turku University 
of Applied Sciences. The chapter includes the assessment of 
the strengths, weaknesses, opportunities, and threats (SWOT) 
of the INDOPED project and the Erasmus+ Programme. The 
SWOT analysis, credited to Albert S. Humphrey, came from 
his research at the Stanford Research Institute from 1960 to 
1970. The study assesses the internal strengths and 
weaknesses and the external opportunities and threats of the 
implementation of the project.
Table I depicts the SWOT assessment of the INDOPED 
project and the Erasmus+ Programme. The SWOT table was 
developed in this study to describe the opportunities that 
should be exploited or strengthened and threats that should be 
won and avoided.
Innovation pedagogy is the strength of the project, and it 
aims to increase the external impact of higher education
institutions. It is in line with the aim of the Key Action 2 of 
the Erasmus+ Programme to promote cooperation for 
innovation and the exchange of good practices.
The external impact of the project is notable, because the 
Indonesian universities with their networks reach 34 
provinces, and SEAMOLEC reaches out to Southeast Asian 
countries. Another strength is that Indonesian ministries are 
involved in the project and support the implementation of the 
improved practices in higher education.
The low success rate of 25% in these Capacity Building 
projects is a strength but also a threat, because it may lower 
the motivation of competent applicants. The low success rate 
can be increased with smaller project sizes and allocating 
more funding for the Capacity Building projects. 
The low learning curve [21] of accepted projects also is a
threat, because results are achieved at the end of projects in 
many cases so that they cannot be notably improved during 
the project. Better plans, kick-off meetings, and the 
dissemination of results during the project are means by which 
the learning curve can be improved.
TABLE I
THE SWOT ASSESSMENT OF THE IMPLEMENTATION OF THE INDOPED
PROJECT AND THE ERASMUS+ PROGRAMME
Strengths Weaknesses
Opportunities Exploit
x The innovation 
pedagogy of the 
project fits the 
objectives of the 
Erasmus+ 
Programme.
x The external impact 
of the project is 
notable in Southeast 
Asian countries. 
Strengthen
x The innovativeness can be 
improved and defined in 
the Erasmus+ Programme
Guide by defining and 
describing innovations.
x The external impact of the 
project can be 
strengthened by involving 
enterprises and other 
customer organizations in 
projects.
Threats Win
x The low success 





x The learning curve 
of projects should 
be improved by 
better planning and 
kick-off meetings.
Avoid
x The unnecessary paper 
work should be avoided 
and more funding should 
be allocated to the core 
substance of the projects.
x The projects do not 
always hire the best and 
most competent personnel 
for the projects.
The weaknesses of the projects often are detected in failed 
applications, but they can be strengthened to submit the 
project proposal again. The innovativeness of the projects 
often is not very well defined, but that can be defined in the 
Erasmus+ Programme Guide in the future, so that innovations 
are improved, or new processes, services, or products can be 
provided, as defined by Tidd, Bessant, and Pavitt [12]. They 
are based on creative ideas that are applied in enterprises or 
other customer organizations. 
The external impact of the project proposals can be defined 
by involving more enterprises and other customer 
organizations in the projects. The role of these organizations is 
important, because ideas do not become innovations if they 
are not applied in customers’ organizations.
The weakness of the projects that should be avoided is the 
unnecessary paperwork that increases the bureaucracy and 
reduces the outcome and high quality of the projects. The EU-
funded projects typically require administrative personnel who 
take care of the paperwork and operational personnel who aim 
to achieve the main targets of the projects. The quality of the 
projects and the achievement of the core objectives can be 
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accomplished by decreasing the paperwork by lump sum and 
flat rate contributions to cover the costs that enable projects to 
allocate more funding to the core substance of the projects.
The financial control of the accepted projects is limited in 
the Erasmus+ Programme Guide to the daily amount of 
funding for an individual in the project. The threat is that the 
participating organizations might not tend to use the best and 
high-quality labor force in the projects, because their income 
levels exceed the daily amount of the grant for each person 
stipulated in the Erasmus+ Programme Guide.
V. CONCLUSION
The purpose of this study was to present the INDOPED 
project of Capacity Building in the field of higher education 
and the implementation of the Erasmus+ Programme of the 
European Union. The project is based on innovation pedagogy 
that aims to create learning that lasts after graduation and 
emphasizes the transfer of learning and the impact of a higher 
education institution on its environment. Innovation pedagogy 
is useful for those higher education institutions that want to 
increase the external impact of their applied research and 
development projects.
The objectives of the Erasmus+ Programme contribute to 
the European 2020 strategy and to sustainable development in 
the Partner Countries of the European Union. The INDOPED
project of the Capacity Building in the field of higher 
education was prepared to meet the European Union’s 
Innovation Union initiative in Indonesia, and it underlines the 
role of education in boosting economic growth and future
professionals’ innovation capacity. The INDOPED project 
supports cooperation with the Partner Countries of the 
European Union and organizations and systems in their 
modernization and internationalization processes in higher 
education. 
The INDOPED project supports higher education 
institutions in Indonesia and Southeast Asia with innovation 
pedagogy in their modernization and internationalization 
process. The project also boosts innovation in the Indonesian 
higher education system, in business, and in the broader socio-
economic environment. The cooperation of higher education 
institutions with enterprises helps participants raise the 
business orientation and acquire the skills relevant to 
employability. The impact of the project is extended by the 
networks of Indonesian universities, which reach 34 provinces 
and SEAMOLEC that reaches out to Southeast Asian 
countries. It also is important that the participants from the 
Ministry of Research, Technology, and Education and 
participants from the Ministry of Religious Affairs be invited 
to all events of the project.
The assessment of the INDOPED and the Erasmus+ 
Programme indicates that the pedagogical approach, such as 
innovation pedagogy, is important to guide and direct the 
projects and to achieve the notable external impact of higher 
education. The threat of a low success rate of project proposals 
can be avoided by smaller project sizes and increased funding. 
The outcome of the projects can be improved through better 
planning, kick-off meetings, and the dissemination of results 
during the project’s lifetime. The innovativeness of the 
projects can be improved by defining what is meant by 
innovation and extending the projects to enterprises and other 
customer organizations. The burden of unnecessary paperwork 
and financial rules, such as the equal amount of daily grants
for a parson, are some of the weaknesses of Erasmus+ projects
that should be avoided.
ACKNOWLEDGMENT
The author acknowledges the helpful comments provided
especially by the project manager, Mr. Harri Lappalainen from 
the Turku University of Applied Sciences.
REFERENCES
[1] R. Pinheiro, P. Benneworth, and G. A. Jones, Universities and Regional 
Development: A Critical Assessment of Tensions and Contradictions.
London: Routledge, 2014.
[2] J. Kettunen, “Innovation pedagogy for universities of applied sciences,”
Creative Education, vol. 2, no. 1, pp. 56–62, 2011.
[3] M. Kantola, and J. Kettunen, “Integration of education with research and 
development and the export of higher education,” On the Horizon, vol. 
20, no. 1, pp. 7–16, 2012.
[4] J. Kettunen, L. Kairisto-Mertanen, and T. Penttilä, “Innovation 
pedagogy and desired learning outcomes in higher education,” On the 
Horizon, vol. 21, no. 4, pp. 333–342, 2013.
[5] S. Harris, H. Lowery-Moore, and V. Farrow, “Extending transfer of 
learning theory to transformative learning theory: A model for 
promoting teacher leadership,” Theor. Pract., vol. 47, no. 4, pp. 318–
326, Oct. 2008.
[6] S. Leberman, S. Doyle, and L. McDonald, The Transfer of Learning: 
Participants' Perspectives of Adult Education and Training. Aldershot: 
Gower, 2006.
[7] J. Kettunen, “Innovaatiopedagogiikka,” Kever-verkkolehti, vol. 8, no. 2,
pp. 1-14, 2009.
[8] L. S. Vygotsky, Mind in Society: The Development of Higher 
Psychological Processes. Cambridge: Harvard University Press, 1978.
[9] J. Piaget, The Psychology of Intelligence. London: Routledge, 2001.
[10] M. Mentkowski, Learning that Lasts: Integrating Learning, 
Development and Performance in College and Beyond. San Francisco: 
Jossey-Bass Publishers, 2000.
[11] J. Kettunen, “Bridging the gap between learning inside and outside of 
higher education institutions,” in Practical skills, education and 
development – Vocational education and training in Finland, K. 
Aaltonen, A. Isacsson, J. Laukia, and L. Vanhanen-Nuutinen, Eds. 
Haaga-Helia University of Applied Sciences, Vantaa: Multiprint, 2013, 
pp. 51–63.
[12] J. Tidd, J. Bessant, and K. Pavitt, Managing Innovation: Integrating 
Technological Market and Organizational Change. Chicester: Wiley, 
2001.
[13] C. M. Christensen, The Innovator’s Dilemma: When New Technologies 
Cause Great Firms to Fail. Boston: Harvard Business School Press, 
1997.
[14] G. van der Panne, C. van Beers, and A. Kleinknecht, “Success and 
failure in innovation: A literature review,” International Journal of 
Innovation Management, vol. 7, no. 3, pp. 309–338, Sept. 2003.
[15] European Commission, Green Paper: Promoting the Learning Mobility 
of Young People, COM(2009)329, 8 July 2009.
[16] J. Wagner, “The causal effects of exports on firm size and labour 
productivity: First evidence from a matching approach,” Economic 
Letters, vol. 77, no. 2, pp. 287–292, Oct. 2002.
[17] B. Barron, “Achieving coordination in collaborative problem-solving 
groups,” The Journal of the Learning Sciences, vol. 9, no. 4, pp. 403–
436, Nov. 2000.
[18] F. Fisher, C. Bruhn, C. Gräsel, and H. Mandl, “Fostering collaborative 
knowledge construction with visualization tools,” Learn. Instr., vol. 12,
no. 2, pp. 213–232, Apr. 2002.
[19] K. Littleton, S. Rojas-Drummond, and D. Miell, “Introduction to the 
special issue: Collaborative creativity: Socio-cultural perspectives,”
Thinking Skills and Creativity, vol. 3, no. 3, pp. 175–176, Dec. 2008.
World Academy of Science, Engineering and Technology
International Journal of Educational and Pedagogical Sciences
 Vol:11, No:1, 2017 
























































[20] K. T. Smith, “Needs analysis: Or, how do you capture, represent, and 
validate user requirements in a formal manner/notation before design,”
in Human Factors and Ergonomics in Consumer Product Design: 
Methods and Techniques. Handbook of Human Factors in Consumer 
Product Design, W. Karwowski, M. M. Soares, and N. A. Stanton, Eds. 
London: CRC Press, 2011, pp. 415–427.
[21] C. Speelman, and K. Kirsner, Beyond the Learning Curve: The 
Construction of Mind. Oxford: Oxford University Press, 2005.
World Academy of Science, Engineering and Technology
International Journal of Educational and Pedagogical Sciences
 Vol:11, No:1, 2017 
6International Scholarly and Scientific Research & Innovation 11(1) 2017 scholar.waset.org/1307-6892/10005974
In
te
rn
at
io
na
l S
ci
en
ce
 In
de
x,
 E
du
ca
tio
na
l a
nd
 P
ed
ag
og
ic
al
 S
ci
en
ce
s V
ol
:1
1,
 N
o:
1,
 2
01
7 
w
as
et
.o
rg
/P
ub
lic
at
io
n/
10
00
59
74
